DUPLICATE 



Res'd P0T/PTO 2 4 MAY 200S 

10/536484 



(12) INTERNATIONAl^^ .1 CATION PUBLISHED UNDER THE PATEf^fe>OPERATION TREATY (PC I ) 



(19) World InleUectual Property 
Organization 

International Bureau 

(43) International Publication Dale 
24 June 2004 (24.06.2004) 




PCT 



(10) International Publication Number 

WO 2004/053387 Al 



(51) International Patent Classification 7 ; 

F2 IV 23/06 



F21S 8/00, 



(21) International Application Number: 

PCT/GB2003/005305 

(22) International Filing Date: 4 December 2003 (04. 12.2003 ) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

0228712.6 



10 December 2002 (10.12.2002) GB 



(71) Applicant (for all designated States except US): AQUA 
PHAROS INTERNATIONAL LIMITED [GB/GB]; 4 
Howard Court, Nerston, East Kilbride G74 4QZ (GB ). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): POGGI, Brian 
[GB/GB]; 8 Rederech Crescent, Hamilton ML3 8QF (GB). 



(74) Agent: MURGITROYD & COMPANY; Scotland 
House, 165-169 Scotland Street, Glasgow G5 8PL (GB ). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, B W, BY, BZ, CA, CH, CN, CO, CR, 
CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, GB, GD, 
GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, 
KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NT, NO, NZ, OM, PG, PH, PL, PT, RO, RU, 
SC, SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, 
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (BW, GH, 
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, 
SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, 
GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

[Continued on next page] 



(54) Title: UNDERWATER POOL LIGHT 



130 




(57) Abstract: An underwater pool light (10) com- 
prises: a housing (20); a lens (30) sealingly fixed to 
the housing (20); a light source (50) located within the 
housing (20); and mounting means for mounting the 
housing (20) to a niche (120) within or on a wall of a 
pool. The housing (20) includes an integral connec- 
tor 100) for external connection to an electrical sup- 
ply cable (110), and the pool light (10) includes elec- 
trical connection means within the housing (20) con- 
necting the light source (50) to the integral connector 
(100). 
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1 Underwater Pool Light 
2 

3 The present invention relates to an underwater pool 

4 light. In particular, but not exclusively, the 

5 invention relates to disposable underwater pool 

6 lights for use in swimming pools and spa baths, 

7 hereafter referred to as "pools" . 
8 

9 Pools are conventionally built in one of four 

10 manners. The first method is to provide two spaced 

11 shutters formed from wood or steel, with steel 

12 reinforcing bars arranged between the shutters. 

13 Apertures are provided at a number of locations in 

14 one of the shutters and a niche for the pool light 

15 is located in each of the apertures. Typically, the 

16 niche is positioned such that a gap exists between 

17 the shutter and a flange member provided on the 

18 niche. Typically, conventional niches have to be 

19 modified so that they are fixed to the shutter by 
2 0 fastening, usually by screwing, a portion of the 

21 niche to the shutter. For steel shutters, which are 
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typically hired fro m a supplier, the cost of 
repairing or replacing the shutter is incurred. 

Cement is poured between the shutters and allowed to 
set and then the shutters are removed. Finishers 
are then applied to the cement wall, including 
between the cement wall and flange of the niche 
The finishers comprise render, adhesive and til ing 
and the thickness of the finishers can range from 5 
to 45 milli rae tres. It is a difficult task; given 
thxs variation in thickness, for the pool builder to 
ensure that the finishers are flush against the 
flange member of the niche. 



Another method of building the pool is to provide 
only one shutter and the reinforcing bars. The 
nxches are suspended in position and concrete is 
sprayed onto the shutter, and around the niches, to 
» form the concrete wall. The same problem exists for 
'- the pool builder when applying the finishers to 

ensure they are flush with the flange member of each 



22 niche 
23 
24 



A third method of building the pool is to clamp the 
lining of a flexible enclosure between two 
structural layers, typically ma de of metal, poller 
or fibreglass. The two layers also clamp the flange 
member of each niche and apertures are cut into the 
material at each niche. A fourth method is to form 
a fibreglass enclosure in which apertures are cut 
for receiving each niche which is fastened to the 
fibreglass wall at the niche flange. 
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1 

2 Conventional pool lights do not offer a means for 

3 adjusting the distance from visible parts of the 

4 pool light, such as the flange member, to the wall 

5 of the pool to accommodate variation in thickness of 

6 the finishers. Furthermore, no pool light presently 

7 exists which can be fitted to each of the four types 

8 of pools described above without modification by the 

9 pool builder. 
10 

11 Conventional pool lights use one or more separate 

12 replaceable bulbs in a housing. Electrical power is 

13 supplied via an insulated cable which enters the 

14 housing from the niche via an aperture. The 

15 aperture includes a permanent seal in order to 

16 prevent water entering the housing. 



18 The housing is cooled by the water present in the 

19 space between the niche and the housing and also by 
2 0 the water in contact with the lens at the front of 

21 the housing. However, there is limited ability for 

22 water to flow within the niche. This can cause the 
2 3 accumulation of body fat from swimmers, which can be 
2 4 a health hazard as it encourages the growth of 

25 bacteria such as legionella. 



2 7 When it is necessary to replace the bulb, or carry 

2 8 out any other maintenance to the unit, the housing 

2 9 must be. removed from the niche and lifted out of the 

30 water. Typically the bulb has a life of around 250 

31 to 1,000 hours of use. Removal of the housing 

32 typically requires the removal of a number of 
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1 screws, which is a difficult task to carry ^ 

2 und «»«er, *» to a lack of visibility and 

3 -ability. The cable is typically of sufficient 
• length between the niche and the housing to allow 

the maintenance to be carried out at the side of the 

nnn 1 
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An improved type of pool light would comprise a 
modular unit which includes a bulb in a cavity which 
*s enclosed by a permanently sealed body. when 
replacement of a bulb for such a unit is necessary 
the entire unit is replaced. This type of pool 
Ught would therefore be disposable. Such a type of 
pool light would require a wet mateable electrical 
connection between the pool li ght and the pQ „ er 
cable provided in the niche. Also, fi ttings „ ould 
be reared to prevent any maintenance or bulb 
replacement from being attempted. 

Conventional pool lights do not provide this wet 
mateable connection or suitab le f ittlngs . Such 
ixghts typically include male connectors which 
permit electrical arcing if the pool l ight is 



connected to the power cable underwater. Also, the 
« male connectors often include a guide pin which is 
2 6 easily damaged. 



It rs desirable that light from the pool light can 
the „ idth of . standard train . ng pooi _ ^ ^ 
achieving illumination of the bottom of the pool 
m a typical swimming pool, an individual pool light 
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1 may be required to illuminate an area having a 

2 length of 6 metres from the unit, a width of 4 

3 metres (2 metres either side of the unit) and a 

4 depth of 2.4 metres from the unit to the base of the 

5 pool. It is undesirable and inefficient for the 

6 projected light to be projected upwards relative to 

7 the base of the pool . 
8 

9 Conventional pool lights use a three dimensional 

10 parabola shaped reflector to reflect light that is 

11 projected from the bulb in a direction towards the 

12 rear of the housing. Conventional lens and 

13 reflector arrangements are not adapted to direct the 

14 radiation of light so that there is a greater 

15 proportion of radiation in a downwards direction. 

16 Also, the angle of illumination, in the plane of the 

17 base of the pool, is limited. Conventional lamps do 

18 not significantly hinder the radiation of light in 

19 an upwards direction. Dark regions can be present 
2 0 in the pool near to the junction of the base and 

21 side walls and at the side walls where the pool 

22 lights are situated. 
23 

24 According to the present invention, there is 

2 5 provided an underwater pool light comprising: 

26 a housing; 

27 a lens sealingly fixed to the housing; 

28 a light source located within the housing; 

29 mounting means for mounting the housing to a 

3 0 niche within or on a wall of a pool, wherein: 
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3 and 



the housing includes an integral connector for 
external connection to an electrical supply cable, 



the pool light includes electrical connection 
means within the housing connecting the light source 
to the integral connector. 



Preferably the pool light includes a niche for 
mounting the housing within or on the wall of a 
10 pool. 



Preferably the connector is wet mateable. 

Preferably the connector includes a cable receiving 
recess, and the recess has a keyed portion which is 



complementary to a keyed portion provided at the 
IV cable. Preferably the cable receiving recess is 



formed by a flange projecting from the housing" 

Preferably the connector comprises one or more pins 
projecting externally from the housing and adapted 
to engage with one or more corresponding sockets on 
the cable. Preferably the pins project into the 
24 recess. Preferably a portion of each pin is encased 
m the housing. 



Preferably the connector further comprises one or 
more sleeves projecting externally from the housing 
and at least partially surrounding the one or more 

. f nS - ^ SleeVSS ^ be fo —« integrally with the 

housing. Preferably the or each sleeve is made of 
32 plastic or rubber. 
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1 

2 Preferably the mounting means comprises a component 

3 of the housing adapted to slideably engage with a 

4 component of the niche, such that the distance 

5 between the housing and the niche is selectively 

6 adjustable. Preferably the pool light includes 

7 clamping means for clamping the component of the 

8 housing relative to the component of the niche. 
9 

10 Preferably the mounting means is adapted such that 

11 the distance between the housing and the niche is 

12 . infinitely adjustable over the adjustment length. 
13 

14 Preferably the component of the housing comprises 

15 one or more protrusions provided at the housing and 

16 the component of the niche comprises one or more 

17 slots provided at the niche. Preferably three 

18 protrusions and three slots are provided. 

19 Preferably the or each protrusion includes a keyed 
2 0 portion which is complementary in profile to the 
21 profile of the slot. 

22 

23 Preferably the clamping means comprises at least one 

24 screw fastener. 
25 

2 6 Preferably the pool light includes a lens and the 

2 7 component of the housing is provided at a lens 
28 holding member. 

29 

3 0 Preferably the housing includes a collar projecting 

31 from a face of the housing. Preferably the collar 

32 has a projecting length of around 50 millimetres. 
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The collar provides an edge up to which a pool 
builder may apply finishers to the pool wall. The 
collar may then be trimmed. 

Preferably the housing includes one or more cam 
receiving slots, and the lens includes one or more 
cammed members for pivotally locating the lens 
relative to the lens holding member. Preferably two 
cammed members are provided. 

Preferably the lens includes fastener locating means 
and a fastener for fastening the lens to the lens 
holding member. Preferably the fastener locating 
means comprises a hollow coned protrusion for 
aligning the lens to a fastener receiving aperture 
provided at the lens holding member. The cammed 
members and fastener locating means allow self 
alignment of the lens to the lens holding member. 

Preferably the housing includes a lamp enclosure 
whxch is sealably connected to the lens by a 
Plurality of fasteners. Preferably the housing 
includes a trim guard which covers the fasteners to 
prevent unfastening of the fasteners. Preferably 
the trim guard includes a plurality of pegs which 
are received in apertures provided at the lens. The 
trxm guard prevents removal of the lens for 
replacement of the bulb or other maintenance of the 



2 9 pool light. 

30 



31 
32 



Preferably the housing i ncludes two or more ^ 
tor allowing the flow of water into and out of the 
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1 niche. Preferably the openings are provided at the 

2 perimeter of the lens. Preferably the openings 

3 comprise a number of cut-outs or castellat ions 

4 provided at the perimeter of the lens . 
5 

6 Preferably the niche includes one or more brackets 

7 for receiving one or more fastening rods, such as 
screwed rod. Preferably the or each bracket is 
adapted to receive one or more fastening rods of a 
plurality of sizes. Preferably the or each bracket 

11 is adapted to receive fastening rods oriented 

12 vertically, horizontally, or obliquely relative to 

13 the base of the pool . 
14 

15 Preferably the lens has a first portion adapted to 

16 direct light substantially normal to the wall of the 

17 pool, and a second portion adapted to direct light 

18 substantially parallel to the wall of the pool, and 

19 wherein the pool light further comprises: 

20 a reflector located within the housing and 

21 having a first portion which is substantially 

22 parabolic in vertical cross section and a second 

23 portion which is adapted to reflect light 

24 substantially towards the second portion of the 

25 lens. 
26 

27 Preferably the second portion of the lens is 

2 8 provided at the internal surface of the lens. 

2 9 Preferably the second portion of the lens comprises 

30 a plurality of Fresnel members adapted to direct 

31 light substantially parallel to the wall of the 

32 pool. Preferably each Fresnel member includes an 
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1 edge adapted to bend light so that it ij 

2 substantially parallel to the wall of the pool. The 
second portion of the lens may be adapted to cause 
diffraction of light in a direction substantially 
parallel to the wall of the pool. The second portion 
of the lens may include a reflective surface to 
reflect light in a direction substantially parallel 
to the wall of the pool . 



Preferably each Fresnel member is arcuate and 

11 substantially concentric about the light source. 

12 Preferably the second portion of the lens is adapted 

13 to direct light downwards. Preferably the second 

14 portion of the lens is further adapted to direct 
light substantially horizontally in each direction. 



Preferably the first portion of the reflector is 
18 substantially linear in horizontal cross section. 



Preferably the second portion of the reflector has a 
planar surface oriented to reflect light 
substantially towards the second portion of the 
lens. Preferably the second portion of the 
reflector is provided at an upper region of the 
25 reflector. 
26 

Preferably the reflector includes a third portion 
which is adapted to reflect light substantially 
29 towards the second portion of the lens. Preferably 
3 0 the third portion of the reflector has a planar 

31 surface. Preferably the third portion of the 

32 reflector is provided at each side of the reflector. 
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1 

2 Preferably the pool light further comprises a 

3 shading member adapted to inhibit the radiation of 

4 light in at least one direction. Preferably the 

5 shading member is adapted to inhibit the radiation 

6 of light in an upwards direction. 
7 

8 Preferably the shading member is positioned at the 

9 external surface of the lens . Alternatively the 

10 shading member is positioned at the internal surface 

11 of the lens. Preferably the shading member is press 

12 fit to the lens or housing. 
13 

14 Preferably the shading member is positioned at an 

15 upper portion of the lens relative to the base of 

16 the pool. Preferably the shading member is 

17 substantially oval. 
18 

19 An embodiment of the present invention will now be 

20 described, by way of example only, with reference to 

21 the accompanying drawings, in which: 
22 

23 Fig. 1 is a side view of a pool light; 
24 

2 5 Fig. 2 is a front view of the pool light of Fig. 1; 
26 

27 Fig. 3 is a perspective exploded view of the pool 

2 8 light of Fig. 1; 
29 

3 0 Fig. 4 is a perspective front view of a lens of the 
31 pool light of Fig. 1; 

32 
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Fig. 5 is a perspective rear view of the lens of 
Fig. 4; 



Fig. 6 is diagrammatic side view of the pool light 
5 of Fig. l; 

6 



Fig. 7 is the diagrammatic view of Fig. 6 showing 
the radiation of light; 



7 
8 
9 

10 Fig. 8 is a diagrammatic plan view of the pool light 

11 of Fig. l; 
12 

13 Fig. 9 i s the diagrammatic view of Fig. 8 showing 

14 the radiation of light; 
15 

16 Fig. io is a perspective view of a reflector of the 

17 pool light of Fig. i ; 
18 

19 
20 
21 

22 Fig. 12 is a perspective rear view of the bezel of 

23 Fig. li; 

24 

25 Fig. 13 is perspective front view of a niche of the 

2 6 pool light of Fig. i ; 
27 

28 Fig 14 is a perspective rear view of a housing of 

2 9 the pool light of Fig. 1 ; 
30 

31 Fig 15 is a perspective front view of a housing of 

32 the pool light of Fig. l ; 



Fig. 11 is a perspective front view of a bezel of 
the pool light of Fig. l ; 
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1 

2 Fig 16 is a sectional side view of a housing of the 

3 pool light of Fig. 1; 
4 

5 Fig 17 is a sectional plan view of a housing of the 

6 pool light of Fig. 1; 
7 

8 Fig 18 is a perspective view of a supply cable of 

9 the pool light of Fig. 1; 
10 

11 Fig 19 is a sectional side view of the pool light of 

12 Fig. 1; and 
13 

14 Fig 2 0 is a perspective rear view of the niche of 

15 Fig. 13. 
16 

17 Referring to Figs. 1 to 3 there is shown a pool 

18 light 10 comprising a housing 20 which has a opening 

19 that is covered by a lens 30. A reflector 40 and a 
2 0 light source in the form of two bulbs 50 are housed 

21 within the housing 20. A trim guard 60 is fitted to 

22 the lens 30. 
23 

24 The housing includes a lamp enclosure 7 0 and lens 

25 holding member, or bezel 80, which is sealably 

2 6 connected to the lamp enclosure 7 0 using a number of 
27 gaskets 90. 

28 

29 A collar (not shown) may be provided as projecting 

3 0 from the inner circumference of the lamp enclosure 

31 70. This collar, typically of 50 millimetres 

32 length, provides an edge up to which a pool builder 
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may apply finishers to the pool wall. Once the 
finishers had been applied, the collar may then be 
tnmmed so that its projecting edge is flush with 
4 the pool wall. 



The lamp enclosure 70 includes an electrical 
connector 100 for connection to a power supply cable 
HO. Internal wiring (not shown) connects the 
connector 100 to the two bulbs 50. 



Fig- 5 is a rear view of the lens 30. The lens has 
a first portion 32 adapted to direct light in a 
direction substantially normal to the wall in which 
the pool light 10 is fitted. This direction is 
shown in Fig. X and is denoted a£J direction ^, 
The lens 3 0 also has a second portion which 
comprises a number of Fresnel members 34 which are 
adapted to direct light substantially parallel to 
" the wall of the pool. This direction may be 

20 downwards which is shown in Figs. 1 and 2 as 

21 direction *B< . The direction of light from the 
Fresnel members 34 may also be horizontal which is 
shown in Fig. 2 as direction , c , The direction Qf 
light may also be at an obligue angle lying anywhere 

25 between directions *B< and *c . The Fresnel members 
34 are all provided within a lower region of lens 
30, and are arcuate and concentric about the bulbs 
50. Each Fresnel member 34 includes an edge 36 
which is adapted to bend light so that it is 
parallel to the pool wall. 
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1 Light may reach the lens 3 0 directly from the bulbs 

2 50 or it may be reflected from the reflector 40. 

3 The reflector 40 is shown in Fig. 10, and its 

4 sectional profile is shown in Figs. 6 to 9 . The 

5 reflector 40 has a first portion 42 which is 

6 • substantially parabolic in vertical cross section 

7 and so reflects light in a direction substantially 

8 normal to the pool wall. The reflector 40 also has 

9 a second portion 44 which has a planer surface and 

10 is oriented to reflect light substantially towards 

11 the Fresnel members 34. Fig. 7 shows that a 

12 substantial amount of light is radiated in a 

13 direction normal to the pool wall. A significant 

14 proportion of light is also radiated downwards. 
15 

16 As shown in Fig. 8, the first portion of the 

17 reflector is linear in horizontal cross section, 

18 rather than parabolic. The reflector 40 also 

19 includes a third portion 4 6 which has a planar 
2 0 surface and is oriented to direct light to the 

21 Fresnel members 34 so that the light is directed 

22 horizontally and parallel to the wall of the pool. 

23 The radiation of light can be seen in Fig. 9, and it 

24 can be seen that a significant proportion of light 

25 is radiated in a substantially horizontal direction. 
26 

27 It is to be understood that the reflector 4 0 and 

28 Fresnel members 34 co-operate to provide a 

29 significant portion of light being directed in a 

30 direction parallel to the pool wall and that, if 

31 either feature were used individually, the effect 

32 would not be significant . 
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2 The reflector is typically mad e from aluminium. 

3 Fig. io shows that an *s> shape is stamped through 

4 the reflector wall at each side at a position near 

5 to the bulbs 50. This allows folding of the 

6 material within the >S< shape to produce two legs to 

7 hold each bulb 50 while providing an aperture for 
« receiving each bulb 50 and allowing access to 



9 electrical wiring. 
10 

11 



As seen in Pig. 2 , fche trim guard 6Q includes & 
shading member 62 positioned at an upper region of 

13 the lens 30. The shading member 62 is oval and 

14 opaque and so inhibits the radiation of light in an 

15 upwards direction. 
16 

Referring to Fig. 4, the trim guard 60 is fitted to 
the lens 3 0 using alternate holes 3 8 provided in the 
lens 30. The rear of the trim guard 60 includes 
pegs (not shown) for press fitting into the holes 
38. The remaining holes 39 of the lens 30 are used 
for connection of the lens 32 to the lamp enclosure 



23 70 
24 



The pool light 10 includes a niche 120 for mounting 
the pool light 10 within the wall of the pool. 
Mounting means are provided for mounting the housing 
20 to the niche 120. The mounting means comprises a 
component of the housing, in the form of three 
protrusions 82 provided at the rear of the bezel 80 
whxch are adapted to slidably engage with a 
component of the niche, in the form of corresponding 
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slots 122 provided at the niche 120. The bezel 80 
and niche 120 are shown in Figs. 11 to 13. The 
mounting means allows the distance between the 
housing 20 and niche 120 to be selectively adjusted. 
Clamping means, in the form of screw fasteners (not 
shown) are provided for clamping the protrusions 82 
at the selected position in the slots 122 . 

The bezel 80 includes two cam receiving slots 84 (as 
shown in Fig. 11) for receiving the cammed members 
86 provided at the lens 3 0 (as shown in Fig. 4) . 
The lens 3 0 may conveniently be fitted to the bezel 
80 by locating the cammed members 86 in the cam 
receiving slots 84 and pivoting the upper region of 
the lens 3 0 towards the bezel 80. The lens 3 0 
includes fastener locating means in the form of a 
hollow coned protrusion 24 provided at the rear of 
the lens 30. The coned profile of the protrusion 24 
assists to align the protrusion 24 in a fastener 
receiving aperture 88. A fastener such as a screw 
(not shown) may be inserted through the coned 
protrusxon 24 and screwed within the aperture 88 to 
hold the lens 3 0 to the bezel 80. The cammed 
members 86, fastener locating means, and the use of 
only one fastener allow easier aligning and 
fastening of the lens 30 to the bezel 80. 

Fig. 4 shows that the lens 3 0 includes a number of 
openings or castlations 26 provided at the perimeter 
of the lens 30. These castlations 26 allow the flow 
of water into and out of the niche 12 0. 
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Figs. 14 to 17 show the electrical connector 100 of 
the housing 20 for connection to a power supply 
cable no, a portion of which is shown in Pig 18 
The connector is wet mateable in the sense that the 
pool light 10 may be connected to the power cable 

Tin J ___ . 



6 110 under water. 
7 



The connector 100 includes two terminal pins 106 
each partially enclosed by a sleeve 108 formed from 
an electrically non-conducting material, such as 

11 Plastic. The pins 106 and sleeves 108 are 

12 permanently fixed within apertures 109 provided in 

13 the housing 20. Any suitable fixing means can be 
- used providing that water is not able to enter the 

housing 20 via the apertures. m the illustrated 
embodiment, the pins 106 and sleeves 108 are moulded 
into the housing. wiring (not shown) is used to 
connect the exposed end of each pin 106 to the bulbs 



14 
15 
16 
17 
18 

19 50. 



The supply cable 110 includes two sockets 114 which 
receive the other end of the pins 106 within the 
sleeves 108 to form an electrical connection when 
the pins 106 have been fully received. The close 
fitting of the sleeves 108 to the sockets 114 causes 
water to be expelled from the sockets 114 The 
other end of the cable 110 is permanently fixed to a 
second connector 13 0 provided at one of two cable 
entry ports 132 provided in the niche 120 A 
further supply cable (not shown) connects the second 
connector 130 to the power supply. 
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The connector 100 includes a cable receiving recess 
102. This recess 102 includes a keyed portion 104 
which is complementary to a keyed portion 112 of the 
cable 110. These keyed portions 104, 112 permit 
insertion of the cable 110 into the recess 102 in 
one orientation only, thereby ensuring correct 
insertion of the cable 110. 

Fig. 19 shows the pool light 10 within the niche 
120. The pool light 10 can be removed a short 
distance from the niche 12 0 and then disconnected 
from the supply cable 110 while still underwater. 
Therefore, only a short length of cable 110 need be 
accommodated between the housing 20 and niche 120. 
The L shape of one end of the cable 110 also assists 
in accommodating the cable 110.- 

Fig. 2 0 shows that the niche 12 0 includes a number 
of brackets 124 for receiving fastening rods, such 
as screwed rod 126. The screwed rod 126 is 
typically of the standard size such as M6 or M8 , and 
the brackets are adapted to receive more than one 
size of screwed rod 126. The brackets 124 are 
adapted to receive screwed rod 126 which is 
vertically or horizontally oriented. This allows 
the vertical position of the pool light 10 to be set 
during installation . 

The present invention may be used for any of the 
four methods of pool building without any further 
modification . 
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1 Various modification, and improvers can oe ma de 

-xtbout depa rti n g from the scope o f the preS en t 
3 invention. 



WO 2004/053387 



PCT/GB2003/005305 



21 

1 Claims 

2 

3 1. An underwater pool light comprising; 

4 a housing; 

5 a lens sealingly fixed to the housing; 

: 6 a light source located within the housing; 

7 mounting means for mounting the housing to a 

8 niche within or on a wall of a pool, wherein: 

9 the housing includes an integral connector for 

10 external connection to an electrical supply cable, 

11 and 

12 the pool light includes electrical connection 

13 means within the housing connecting the light source 

14 to the integral connector. 
15 

16 2. An underwater pool light as claimed in Claim 1, 

17 wherein the connector is wet mateable. 
18 

19 3. An underwater pool light as claimed in Claim 1 

20 or 2, wherein the connector includes a cable 

21 receiving recess, and wherein the recess has a keyed 

22 portion which is complementary to a keyed portion 
2 3 provided at the cable. 

24 

25 4. An underwater pool light as claimed in any 

26 preceding claim, wherein the connector comprises one 
2 7 or more pins projecting externally from the housing 

2 8 and adapted to engage with one or more corresponding 
29 . sockets on. the cable. 

30 

31 5. An underwater pool light as claimed in Claim 4, 

3 2 wherein the connector further comprises one or more 
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1 

2 
3 

4 6 



sleeves projecting externally from the housing 
at least partially surrounding the one or more pins. 



An underwater pool l ight as claimed in Claim s 

5 wherarn the or eaoh sleeve is made of plastic or ' 

6 rubber. 
7 

8 7. 



9 
10 
11 
12 
13 
14 

15 8 



An underwater pool l ight as claimed ^ 
Preceding claim, wherein the mounting means 
comprises a component of the housing adapted to 

ttt tt ly d e T ge with a component of the nich - — 

that the distance between the housing and the niche 
selectively adjustable. 



16 
17 



An underwater pool l ight as cla±med 
further inoluding clamping means £ „ ? ' 

component of the housing relative to ,->,. 
« of the niohe. " component 

19 

»» »_ An underwater pool light as claimed in claim 8 

« "herern the clamping means comprises at least on! 

<" screw fastener. 
23 

24 io 



25 

26 

27 

28 

29 

30 

31 

32 



An underwater pool l ight as claimed ^ 
Clarms 7 to 9 , „ herein the mounting 

-h tha the distanoe between ^ ^P ed 

lengtV 8 lnfinltClY ^ *<^~ 

11. An underwater pool l ight as claimed ^ 
Clarms 7 to 10, „ nerein the ^ 

comprrses one or more protrusions provided at the 
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1 housing and the component of the niche comprises one 

2 or more slots provided at the niche. 
3 

4 12. An underwater pool light as claimed in any of 

5 Claims 7 to 11, including a lens, and wherein the 

6 component of the housing is provided at a lens 

7 holding member. 
8 

9 13. An underwater pool light as claimed in Claim 

10 12, wherein the housing includes one or more cam 

11 receiving slots, and wherein the lens includes one 

12 or more cammed members for pivotally locating the 

13 lens relative to the lens holding member. 
14 

15 14 . An underwater pool light as claimed in Claim 12 

16 or 13, wherein the lens includes fastener locating 

17 means and a fastener for fastening the lens to the 

18 lens holding member. 
19 

20 15. An underwater pool light as claimed in Claim 

21 14, wherein the fastener locating means comprises a 
2 2 hollow coned protrusion for aligning the lens to a 

23 fastener receiving aperture provided at the lens 

24 holding member. 
25 

26 16. An underwater pool light as claimed in any 

27 preceding claim, wherein the housing includes a 
2 8 collar projecting from a face of the housing. 
29 

30 17. An underwater pool light as claimed in any 

31 preceding claim, wherein the housing includes a lamp 
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1 

2 
3 

4 18. An underwater pool 1-irrV.t- -, . 

5 14 P ll9ht as claimed in Claim 

;jrr::v h ; housin9 inciudes * trim — 



enclosure which is sesl^M, 

sealably connected to the lens bv 
a Plurality of fasteners. Y 



8 

9 ig 



10 
11 



*» underwater pool l ight as claimed 

9 Claim ' " he " in incudes L or 

«. opening tor aiding the flow of „ ater ^ 

and out nf t-i-,^ LO 



12 and out of the niche. 



13 

14 20 
15 



16 



*n underwater poo! llght as olaimed 

». wherern the openings eo.prise a n umb er o f out- 
u s o a 3tellstions provWed ^ ^ ^ 



17 the lens. 
18 
19 



20 
21 



2 2 rods 
23 
24 



21. An underwater pool l ight as claimed 
P-ced lng claim, wherein the niche includes one or 
^e^ets for recei v i ng one or more fasten^ 



«. An underwater pool l ight as claimed ^ 
» 21. where.n the or each b rac ket is adapted to 

receive one or more fastening rods 
27 si2es . 9 r ° dS of a Plurality of 



28 

29 23 
30 
31 



or 22 " nder " at « «*' as clawed in clai m 21 

22, wherern the or eaoh bracket is adapted to 
recerve fastening rods oriented vertioa lly 



WO 2004/053387 PCT/GB2003/005305 

25 

1 horizontally, or obliquely relative to the base of 

2 the pool . 
3 

4 24. An underwater pool light as claimed in any 

5 preceding claim, wherein the lens has a first 

6 portion adapted to direct light substantially normal 

7 to the wall of the pool, and a second portion 

8 adapted to direct light substantially parallel to 

9 the wall of the pool, and wherein the pool light 

10 further comprises: 

11 a reflector located within the housing and 

12 having a first portion which is substantially 

13 parabolic in vertical cross section and a second 

14 portion which* is adapted to reflect light 

15 substantially towards the second portion of the 

16 lens . 
17 

18 25. An underwater pool light as claimed in Claim 

19 24, wherein the second portion of the lens is 

20 provided at the internal surface of the lens. 
21 

22 26. An underwater pool light as claimed in Claim 24 

23 or 25, wherein the second portion of the lens 

24 comprises a plurality of Fresnel members adapted to 

25 direct light substantially parallel to the wall of 

26 the pool. 
27 

28 27. An underwater pool light as claimed in Claim 

.29 26, wherein each Fresnel member is arcuate and 

30 substantially concentric about the light source. 
31 
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5 lens . 
6 



2 An underwater pool light ag ciaimed 

24 to 27 , „ herein the reflector ^ 

P ° rti0n Which is •*«*«• t° reflect li ght 
substantially towards the second portion of the 
lens . c 



An underwater pool l ight as clai.ed in any of 

adapted to inhibit the radiation of l ight in , t 
least one direction. 
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